Abstract. It is difficult to measure non-point source pollution. Compared with other models used in the study of non-point source pollution, INVEST risk assessment is available in agricultural non-point source pollution, which will provide a model for further study of non-point source pollution in large scale space.
The progress of models to assess nonpoint-source agricultural pollution Nonpoint-source pollution models might be helpful for us to analyze the spatial and temporal characteristics, identify the main sources and paths, forecast generation load of pollution and the impact on water because complex pollution process has been reported in the system of all basins or regions. Also, the assessments on changes in land use and different technical measures of nonpoint-source pollution and water quality will provide a basis for management decision-making [1] .
Recently, there are two ways to forecast model for nonpoint-source pollution load like nitrogen, phosphorus, pesticides and so on. The first method is called as empirical model, including the output coefficient, Universal Soil Loss Equation estimation, correlation, pollution segmentation, rainfall interpolation. The second one is estimated by the introduction of foreign distribution model. The main applications of the pollution load models include CREAMS model, HSPF model, SWAT model, ANSWERS model, etc. [2] [3] [4] [5] [6] [7] [8] . These above models mentioned have applied widely on abroad because of high accuracy on simulation. However, there are a lot of parameters in these models, and some of the data are difficult to obtain, for example, we could need long-term monitoring results for water quality and quantity in some models. The lack phenomenon of current basic data, hydrological and meteorological information is serious in China, and the basic investigations on basins are not enough in various cities. The monitoring points of nonpoint-source emissions are set not too much. Thus, the applications and development of models above are restricted.
InVEST（The Integrate Valuation of Ecosystem Services and Tradeoffs Tool ) was published by combination of Stanford University, TNC and World Wildlife Fund. The aim of InVEST was valuable to mark the natural landscapes on a map [9] , and the natural capitals were more easily incorporated into the decision-making system and economic factors and environmental protection can be combined. Now, InVEST becomes a practical analytical tool which will be applied to various fields like environment, water utilities, land resources, and aquaculture. InVEST model can express the quantification of ecosystem services in the form of maps based on GIS, and we don't need cumbersome formula and words any more. The other hand, compared to other models, less data are imported and more data are output in InVEST model. And the model optimizes many complex issues and ultimately resolves problems. InVEST model was multi-level designed with multiple modules and possesses multi-scale, multi-scenario analysis [10] . Meanwhile, water purification module in InVEST model needs fewer input parameters and characteristics data in comparison with others. This module is a set of nesting modules, including water production module and nutrient interception module. The water production module is run by the data like the soil thickness, precipitation, soil available water, land use/cover, evapotranspiration, biophysical tables and so on. After that, the outputs, i.e. the average annual water yield is imported in nutrient interception module, can be ultimately simulated into space distribution of nitrogen and phosphorus nutrient loads access into receiving water by raster data analysis.
InVEST model software is convenient based on GIS platform software. The initial spatial data are only imported and a large number of target data can be output through the module. Take the prediction of amount of nutrients in a sedimentary basin as an example, the relevant context will be set firstly, and then the relevant land use map of the target area, the rainfall map, soil depth, drainage basins vector, DEM map and other geographic data will be imported, we can get the value of each sub-basin nutrient output, interception, watershed nutrient output, distribution interception, and the function through the module.
InVEST model has been successfully applied to services and valuation of ecosystem in many countries and regions, such as the United States, California, Hawaii, southern Central America, Ecuador, Venezuela, Colombia, Central America, Belize coast, Asia and Africa, Indonesia, Amazon and Tanzania [11] [12] [13] [14] [15] . Thomas Barano et al. calculated the water production nitrogen, phosphorus and other nutrients inputs and outputs of water and vegetation interception in 2008 using water production and nutrient interception modules, and then according to different situations production water, nitrogen and phosphorus output changes, they carried out future ecosystem in Sumatra island based on the data in 2008.
InVEST model can be applied to assess the ecosystem services and values. We can analyze various scenarios and various objectives and weigh the pros and cons using the model in different contexts like space and time. InVEST models with multiple modules are capable of complex ecosystems comprehensive evaluation. Government and managers can easily regulate natural capitals which are marked on a map on GIS-based platform. And the model is well applied on evaluating the value of ecosystem services in China after being partially amended. However, some disadvantages of applications exist as well. The most serious problem is the lack of space basic data. Therefore, the establishment of a comprehensive spatial database is an important task [16] .
Research on agricultural nonpoint-source pollution controls
Some studies have carried out a lot of agricultural nonpoint-source pollution controls, such as the construction of buffer zones, fertilizer management and so on [17 ] but the construction of agricultural nonpoint-source control projects can not tell the differences between primary and secondary contradictions, unstable control efficiency and high operating costs and other phenomena due to a single structure and system [18] .
Zhang et al. [19] analyzed that the point-source and non-point source pollution controls were not classified. According to the current situation in China, they proposed that the source controls in different types of non-point source pollution should be established in a serious water pollution watershed and high pollution risk areas as soon as possible. The production technology standards should be also made based on the local climate, hydrogeology, topography, farmland condition, and reasonable delineation of protected areas in the basin water levels. They also suggested that a "green box" policy should be performed in some areas for encouraging and promoting the widespread adoption of alternative environment protection technologies and production mode so that utilization of agricultural resources will be improved and agricultural technology will be updated. At present, some agricultural nonpoint-source pollution controls include issuing agricultural nonpoint-source pollution control bill, classifying and monitoring pollution, encouraging farmers to adopt environment-friendly production technologies, implementation of technical standards limiting agricultural production in source protection areas, and development on the role of the soft environment. Therefore, we need a comprehensive strategy to guide construction International Forum on Energy, Environment Science and Materials (IFEESM 2015) of engineering system based on the current agricultural nonpoint-source pollution control engineering [20] .
